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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the magnetometric sensor which at least one magneto-resistive effect component is formed 
on a substrate, and the permanent magnet film is connected to the ends of this magneto- 
resistive effect component, respectively, and detects the magnitude of a field by this magneto- 
resistive effect component. 

The sense of the magnetization to which pinning of the pinned layer of said magneto-resistive 
effect component was carried out, and the longitudinal direction of this magneto-resistive effect 
component are a magnetometric sensor characterized by making the include angle of 45 degrees. 

[Claim 2] 

In the magnetometric sensor which at least one magneto-resistive effect component is formed 
on a substrate, and the permanent magnet film is connected to the ends of this magneto- 
resistive effect component, respectively, and detects the magnitude of a field by this magneto- 
resistive effect component, 

The sense of the magnetization to which pinning of the pinned layer of said magneto-resistive 
effect component was carried out. and the sense of magnetization of said permanent magnet film 
are a magnetometric sensor characterized by making the include angle of 45 degrees. 
[Claim 3] 

The sense of the magnetization of a pinned layer in which pinning was carried out by the pinning 
layer regulation-ized by regulation-ized heat treatment of said magneto-resistive effect 
component is a magnetometric sensor according to claim 1 or 2 characterized by being the same 
as the sense of the magnetization after magnetization of the permanent magnet film 
[Claim 4] 

The sense of the magnetization after magnetization of said permanent magnet film is a 
magnetometric sensor according to claim 1 . 2, or 3 characterized by being the same as the 
longitudinal direction of the free layer of said magneto-resistive effect component 
[Claim 5] 

The process which forms the permanent magnet film on a substrate, 

The process which forms the spin bulb film containing a pinning layer, a pinned layer, and a free 
layer. 

The process which regulation — ization-heat-treats said pinning layer, 
The process which carries out patterning of the spin bulb film, and is used as a magneto- 
resistive effect component so that said permanent magnet film may be joined by the ends of a 
magneto-resistive effect component, 

The process which magnetizes said permanent magnet film, 

In the manufacture approach of a ****** magnetometric sensor. 

Using the magnet array by which two or more permanent magnet pieces have been arranged so 
that the polarities of adjoining permanent magnet pieces may differ, said regulation-ized heat 
treatment arranges said substrate on said magnet array so that said permanent magnet piece 
may correspond to each four corners of the eel in said substrate, and it is performed by heating 
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this substrate, 

Magnetization of said permanent magnet film is the manufacture approach of the magnetometric 
sensor characterized by arranging said substrate, without changing the relative position, and 
magnetizing on said magnet array. 
[Claim 6] 

The process which forms the permanent magnet film on a substrate, 

The process which forms the spin bulb film containing a pinning layer, a pinned layer, and a free 
layer, 

The process which regulation — ization-heat-treats said pinning layer, 
The process which carries out patterning of the spin bulb film, and is used as a magneto- 
resistive effect component so that said permanent magnet film may be joined by the ends of a 
magneto-resistive effect component, 

The process which magnetizes said permanent magnet film, 

In the manufacture approach of a ****** magnetometric sensor. 

Said regulation-ized heat treatment arranges said substrate so that the sense of a field may be 
in agreement in the direction of the diagonal line of the eel in said substrate, and it is performed 
by heating this substrate, 

Magnetization of said permanent magnet film is the manufacture approach of the magnetometric 
sensor characterized by magnetizing by arranging said substrate on the magnet array by which 
two or more permanent magnet pieces have been arranged so that the polarities of adjoining 
permanent magnet pieces may differ. 
[Claim 7] 

The process which forms the permanent magnet film on a substrate, 

The process which forms the spin bulb film containing a pinning layer, a pinned layer, and a free 
layer. 

The process which regulation — ization-heat-treats said pinning layer, 
The process which carries out patterning of the spin bulb film, and is used as a magneto- 
resistive effect component so that said permanent magnet film may be joined by the ends of a 
magneto-resistive effect component. 

The process which magnetizes said permanent magnet film, 

In the manufacture approach of a ****** magnetometric sensor. 

Said regulation-ized heat treatment arranges said substrate so that the sense of a field may be 
in agreement in the direction of the diagonal line of the eel in said substrate, and it is performed 
by heating this substrate. 

Magnetization of said permanent magnet film is the manufacture approach of the magnetometric 

sensor characterized by magnetizing by arranging said substrate so that the sense of a field may 
be in agreement in the direction of the diagonal line of the eel in said substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the magnetometric sensor which the movement toward the offset at 
the time of a strong field being added especially can be controlled about a magnetometric sensor 
and its manufacture approach, consequently can raise strong-proof magnetic influence, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] 

Before, the magnetometric sensor using magneto-resistive effect components, such as a huge 
magnetic resistance element (it is also hereafter called a GMR component), is proposed, and 
practical use is presented. 

When it has the pinned layer where pinning of the sense of magnetization was carried out to the 
predetermined sense, and the free layer from which the sense of magnetization changes 
corresponding to an external magnetic field and an external magnetic field is added, this GMR 
component presents the resistance according to the relative relation between the sense of 
magnetization of a pinned layer, and the sense of magnetization of a free layer, and detects an 
external magnetic field by measuring this resistance. 

If it is in such a magnetometric sensor, in order to detect a minute external magnetic field with a 
sufficient precision, it is necessary to maintain stably the sense of magnetization of each 
magnetic domain of a free layer when this external magnetic field has not joined a magnetometric 
sensor to the predetermined sense (for this "predetermined sense" to also be hereafter called 
"the sense of an initial state".). 
[0003] 

Then, while making the configuration in the plane view of the free layer of a thin film into a 
rectangle, he is trying for the sense of magnetization to make the sense of magnetization of 
each magnetic domain of this free layer in agreement [ by making the long side (major axis) of 
this rectangle in agreement with the sense of said initial state ] with the sense of this initial 
state generally using the shape anisotropy which is equal to a longitudinal direction. Moreover, 
when an external magnetic field disappears, the bias magnet film which is permanent magnet film 
is arranged on the both ends of the longitudinal direction of a free layer, and the field of the 
sense of this initial state is added to this free layer with this bias magnet film so that the sense 
of magnetization of each magnetic domain of a free layer may return to the sense of said initial 
state stably over a long period of time. 

Moreover, with the magneto-resistive effect component of the AMR mold, in order to raise 
sensibility, grant of a bias field is needed, but in order to give this uniformly to four components, 
the magnetometric sensor of the structure which leaned 45 degrees of magneto-resistive effect 
components to the substrate is proposed (for example, patent reference 1 reference). 
[0004] 

[Patent reference 1] 

JP,05-126577,A (a paragraph number [0016], the 5th (a) drawing) 
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[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, although it is smaller than the coercive force of the bias magnet film, if it has a 
comparatively big field and the external magnetic field of the reverse sense is impressed with the 
sense of an initial state in the conventional magnetometric sensor Magnetization of each 
magnetic domain of a free layer changed, even if it extinguished the external magnetic field after 
that, the sense of magnetization of each magnetic domain of a free layer stops having been in 
agreement to the sense of an initial state (return), and there was a trouble that the detection 
precision of a field will get worse. 

Moreover, it is difficult to form two or more magneto-resistive effect components which the 
sense of magnetization of a pinned layer intersects mutually on a minute substrate, and the 
single chip of such a configuration is not proposed, either. Therefore, there was a trouble that 
the miniaturization of a magnetometric sensor could not be performed and the application range 
could not be made large for constraint of the sense of magnetization of a pinned layer. 
[0006] 

Then, this invention person etc. could do the miniaturization and. moreover, proposed the 
magnetometric sensor of two shafts using the large GMR component of the application range 
(application for patent No. 281703 [ 2001 to ]). 
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^<o^mx-ii. 114 1 o<;)7i<xas>t 1 4 5 0NM^^«bp^-rs7^^« 

5Jtl 4 5 . 1 4 5 . "•<75#SMt^l^55^9M#)0^'Sfife?tL-CV>;|,o L7t:*^oT. 13 4 2 1' 
^-rXoi^. 1 o<?)7lcjJ(.a©>T- 1 4 5<7)J^Hli@eS$*t-C^/^^lilM. M. -Jifi. YlllliE 

^^-e. i4it7'v-hi5i ^s^;Rri 5 bx-m^vfctt. m^'PKx 

. 2 5 0T3~ 2 8 0 t:-e4^Kifc*!ka-r;i>o itLHJ:l9. GMRM'f-'D^^ymTbmWHt^ 
tL-&o ^<7)^^. ^mif'y:^ 1 4 1 fT'l-- h 1 5 l^r^fitL. '0^M<^Jti6<?)/N''y 
3 ^M. jK'J^ ^ KM^^i^EfeL. 1 4 1 i^v- i7 ^ ^ y BX^n-ri> o 

l^J: "9. 1 0 1 t^^^'^m>o 

[0 0 2 1 ] 

tz.hx. ;i<Dr.n(Dmm%'^y^\t. '^^<oAMRm.<^m^tm,m^m^^ 4 5' 
-e^-e. GMR^T-(7)M>^i^7icxa5^i3j(9#it. 5^a#-e<7>:f7-t'7 ^oi^Jg$rWJ-r 
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[0 0 2 2 ] 

M#$--^x.^'ij»^>6s*)*cD-e> -ett-ptL<ox^n*3»/>Tfi. u^-r^m^<om^ibm^j:^ 
tfz. GMR*^<7)Tiiii?ijit3^;v«rMigt, ^mim^^mi\-t^^tKj:v), 

^xm^>fzm<tVim^yc^mT:iti>^A.hfi^i!}\ ^L(D^mKi5\^>Xi>. ^y^vvay 
[0 0 2 31 

[0 0 2 4 ] 

{mm^m^-r^fzibco^m 

±.tzmm.^m^-r^tzibK^ :$^^m\t'^<7:)m^£m^'ty^'s.rj^<7)m7k-)om^^m\^tzo 

^mi-^^^ ^mw<^-x^^^mm-r^mi%-^y^Kii5\^^x. mum%m}m^m^<o^y 
vm<D\dyit)sb^ixtzmit<r)m^t. mm%mxm^m^<r>&^^ut\,t. 45° <7)^jk 

[0 0 2 5] 

tzm^K^\'>Xii. f')yV<7^:^y-b:yy<DMi^i}mm^i(i^o .ltttcj:>3, ilia-5^aif# 
t4 «r [6] ± ^ ^ i t j^Wtg ^5: S o 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 
[0 0 3 0] 

eesL. m^m^MWt-t ^ ^ 1 1 l> mm7%xm^m<Dmm.^. -mm-^i^^y ytv^±. 

J^miB^IRSr, -?-<^fflMI£e*^x.SCit^r<gBfiL. *a*ff d ^ t J: 19 , fl&|B«^ 
[0 0 3 1 ] 

SM-fk^^lka-r ^X^I t . «^^tn:?*:^^^<^W>^lwmiB7lc^a^&M>i»-'^-^? tt^ J: ^ 

ttcj: «9=ffi/>, mufkxm.:am.<Dmm\t. mm't^7%xm^nm±<DW\^t^m^j:^m. 

[0 0 3 2] 

MA^:^[fljt^-lfi:i-* J: 9 t^-fl(rfB*«$-SBfiL> ^^«^in«t-r^ ^ <t t l. ttrifi75c^a 
®^-r-g.7icXM;5>tiwi±<7)^'i4^iM;^;5,;^(c^^<7)7icAa;5M->i>«m? a 

o i ill; J: 19 > miBM^^*JL?i*^^<?)e^ F^(^a<b<?)Iq]§ i:ffifB7jci?<.a:51^<'5a'fb<^ 
[0 0 3 3] 

J: ^ , X e > ;u rut - - L xm^mmi^km^ t-r^ urn t , mib^ass 
^eM^-^M-r^x^t . ^^-^tra^-b^-^-c^i^jt^^^icisv^T, ifrtB^ftuHb^^ikSfi^ a 
^<D\Pi^i)m%^uv^(o^)V(DnM-^mK-^-t^ 1 0 i^triB^^^eBSL, ^^^^ 
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[0 0 3 4 J 

[0 0 3 5 ] 10 
[0 0 3 6] 

[0 0 3 7] 

XlAGMR^^l 1 ~ 1 4 {±. ^^&U2 ±<DXmizU^-r^~^^fl^'fl<7)^,^<?^i5:^ 

2 1-24 <iiwi#i;, s^^«2±<7)Y#i^ii:3c-r^— ia-e^^'r^L<^)tf;^<^?iS#^c— 
[0 0 3 8] 

^flhxmGMRm'f-1 1 ~ 1 4S?^Y*lllGMR^^2 1 - 2 4 li. Sv^c^frJcSBS? 30 

^3 l<^:g|ili:^|q]<^)M^^li^^^tLi^4*a;t7> mAMit^^-r^C O C r P t^o^MK 
^«14^^<^|gM53^^;3::i>7lcAa5li3 2 , 3 2 t:: J: i9#fi£S; tt, tt f>5:vMCS!|®-r ^ 
a^^gJiL^iJ:^^^ 3 l<7)g#:^[R] t , 7lcAfi85IK3 2. 3 2 0^tL<e*t<?)S^:^^|qltJi, 
4 5° <^:^JKS-'^LTv>;&o 
[0 0 3 9] 

ioa^*gM^^^^3 1 li. -?-<?5S#ifc:^iRi*«ifti^-r*;&^««2<iDiatc^LT4 5° t 

^$tLTl/>^o 40 

m3 2 . 3 2<7)mk<7>fR]§ ^(D&mi^Bvi^mx^^ji-'h. m^mm^^^ 3 1 

7V-S(!0a<k(7)lR]§ t7lci5^«55M3 2. 3 2 coM'fbc^lp] ^ <t {i 4 5 ° <7>^J^i: )fc oTv^ 

% o 

[0 0 4 0] 

^ m^mjcm^m'^3 KD&^ifmtit, 45° t^ttxv^^&o 
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[0 0 4 1 ] 

GMR^^l 2 1-12 4(Dy^\^y/'i)Vrmi 3 1 < m-<7)m7k'C^^yi^h. iit^ 
itL^X#GMR^^^l 1 ~ 1 4;^tFY#GMR^^2 1-2 4 H*3V>Tfi. a^^^jt^* 

:^^^3 1 <7)e > KJiPDc7)a'fkc7):^fpjt . 7lc^ffi©iii3 2<7>a<k<7)::)5ri^^5(^c-e3fe:&o 

. 4 5° mm\^fz^m-cm^^iix\,>:bo 

[0 0 4 2] 

tb. XllliGMR^^l 1-1 4;5ta^Y#GMR^^2 1-2 4 (D^m^mM^ fl^ X ^ 
[0 0 4 3 ] 

4 3 t\x^mB^<7yw.^i^^<D7'kxm:^m>T- 4 5> 4 5. •••^> #7)cAasM-4 5<D±mm 
s:ii?L4 3 \^<D^w.Knjjt:-'-r^T^^ ^>hv-^'i53 <^ffisti^ ij&5K<^-:/V'- 

[0 0 4 4] 

fih<^Ty4 ^>h-7-i^i52 <7)^a55^t,;g^^;K2 c7)a<7>g;g<7) 1 ^2 /ittXllli:^:^ 

%^<r>T^^ p{ > h-T-^' 15 2 t^tf '^^T L;tT9W p« > 
±.t^<r>M^Wk^y\ 4 5^4 5. —i)^^=f'V^Kmn-^^ti'^'^^ y VrV^<7)i^XWky^>^4 

5> 4 5> -<D±mm^. ^<r>y\y- ^(DTMKmmnK^^mm-r^o >r<7)t^. 

^p<^hv-^153 ^fflV^T7jc^a5M-4 5, 4 5, - t T"!^- h t <7>i£:S^a6 $-=fT d 

o 

^<7)m, ^mfV- Y 4 4 S-fl3l»9*&o itLj::J: >) , 4 5,4 5. 

K^n^ii. ^^o, P^-r&7lcA«5M-4 5l^±(^M'l4){»«^'5r:2>'7^^ ^T^'-f*MtS^ 

[0 0 4 5 J 

, ^f^**^;^4 1 Pt'<7)'|®>^<7)^r;Pt^jS;5^^;K2(7)Egi¥i:;&«7lc^a5>T-4 5 , 4 5 , 

, ^^•ffy7.4 1 t-yu- h^m^-t^o 
[0 0 4 6] 
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4 1 7*1/- h ^m^Lfz^Mr-ii. 112 J: ic. mo-©»fXjfItc J: I9 

^Xm^)i4 5> 4 5^ —*«Sefi?*LS<7)-e. — :$-<7)7lc:J(.M;5>t 4 5 (NM) >5^f>> 'fife:'? 

07icxa5>t4 5 (sM) i^\^-d^ommm^^fi^:itt^j:^o ^<om^ii^^M^2 

<7)#ifli: Wejb^^^f^^ #MMtc*3V>T(i. «^^£tn:?5ft:^*^^ 3 I <D\i> m<r>^miom 
[0 0 4 7] 

8 ovx-AJ^mmmkmr^o 

zfiKxy)^ xmcMRm^i 1 ~ 1 4S?^Y*iiiGMR^^2 1 ~ 2 4^^<om^mmi] 

iCl-e. XmiGMR^^l 1-1 4:RC/'~Y||1|GMR^^2 1 ~2 4 m^<D^^t^j:^ 
i -9 JC7%-iJ'-^;y^^L> *:J<.«B[^3 2> 3 2 ^w^i^L^ oo't,* T-So 

;^iRiF2i±. ia5<7);|^ic, >?-tL-r*L(^:&iRi3i«;5^^«2<^#iai^^LT4 5° MsigfLTt:^ 

[0 0 4 8 ] 

^^^'^-c. meK^-rx 0 fs\—<7)-7^r^y L>5^^, ^:<7)-7^^ '7 h r 

[0 0 4 9] 

mi\t. ^:<o^s^-b^■9- 1 (7)X«nK^-t^-9- (x«igmr^^ 1 1 - 1 4) or';:y->'^ 

^^7jt-rrn>7i^(EI-e^,>). X, fiXlHiGMR^^^ 1 K 1 2 55^^'^;S>^d^^-C^ 

'9^ X2 ^±X#GMR^^13^ 1 4 ^J^Jb'Sr^^^^P-e^^o 

i*L^X*ilGMR^^^l 1 ~ 1 4<Dmmon\t. lll5<7)X$|&itJK:^lR]F 1 t JSr^j^-^,. 
[0 0 5 0] 

08 {i. i<7)a^-tr 1 OYllllM^-lry^?- (Y«l GMR^^ 2 1 ~ 2 4 ) (?) "7^ '7 ->'^ 
^^£'7Fl-rn>7:J'EI-e*l9> Hffs Yi f±YWGMR^-?2 1 , 2 2 ^J^^'Sr^^^P-C* 

Y2 (*Y#GMR^^2 3> 2 4 ^ ;2,^^p-e^^o 
C:ttf,Y$l!lGMR^^2 1-2 4<r>mW^mt. lll5 0Yltll^S^|p]F 2 t'^^55^<b. 

[0 0 5 1 ] 

119 (i. ^<7?«^-lr>-9- 1 <?5X$4GMR^T- 11-1 4 JSIC^'YI* G M R ^T- 2 1-24^ 
^0?85^#t4$';^-ril-e2b H 1 0 {it3l*OX$lliGMR^^ 1 11-11 4;!ai/YWG 
MR^^l 2 1 - 1 2 4#>Sr<7)a^#'r4^^-ril-e^;&o 

H*. *^ii:#GMR^^(^^J9t:^|p](^«a^#'r4$r. M{iPIDGMR^^OiESJR:^lRl 
[0 0 5 2] 
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i <7) i; T- 'J ;^ immif)^^<D'^m n * ^ *:> . m^m^mm^H&r l ;t ^> o t 

[0 0 5 3] 

11-1 4:5lOfY«lGMR^^2 1-24 $-Bfi£L. ^ tt ^ X*lll G M R 1 1 ~ 1 4 
0'~Y«lGMR^^2 1 ~2 4#>5'<7>M^^t)t?;!l:^^^3 1 O ^ > P D c7)a<b<7>:^lPl t 

[0 0 5 4 1 

^^m.2<ommK. Bl^i--l>7^^TCit4 5<7)at43*^'2v>lcM'^& ct 9 l-x 7)cXM>t 4 
[0 0 5 5] 

[0 0 5 6 ] 

v^^^y hTi^^fi. ±mLfz:6MA'y:^Tf>-'hfi^-:fly- h 4 4 K7lcXm:6>i4 5 
«r^*rL^^<7><0#. mi 1 (a) Jc^-Tidt-. "POx-lf. 4 2T^^m<7>=-y^)vm ( 
Ni - Fe) '^^7$^<b'SrSS'K4 6±t:i> 7lcXm^}f 4 5 (DS'mMm^Mm-r^MMii4 
3i)m^mM^^ilfz^>i!ry.T> (W) ^;$^^'5:-g>^Jl-/V~ h 4 7 *ESLT, itt 

hmm.4 6Rzj^^m-:fu- h 4 i^mmL. nMii4 3^^K:kxm^)f4 s^mmvtz 

iti^>*«4 6^it>'^M7'i/- h 4 7 HI 1 (b) iz^-rx 0 '^^tm^. 
^^T^;^ 4 1 icij' 'J 7"^<75S^* 1 5 5 ^m.wmmy^^xm'&^ii^o 

[0 0 5 7] 

i<7)Vi^^ >7 h TV^-efi. 4 2 Tn-r^<^^-7^;vi^ (N i - F e) ■^'^■^ ^ y r- 
y (W) fi. v";^^ (Si) t^^5i#it5{)^i5v>(7)T, in^ic J; i^itl^SiJi^'^D^t^-^ 

[0 0 5 8] 

mi 2 {i:$:^^<o^2<7)^^fe?l^l(7)a^-^r^-•^^-*^1-^BIlI-e^,^). :$:^ifeBi^<7)«S^-b 
5 0:65^1 <0*i(B?^i^<^a^-b >"^l tM'5:i»;iC(i. a^^tJtM^^^S 1 <^:g*lli:^ 

-r^to*>. ic7)a:^-b>^-if 5 0 {i, 0f$E<^)J?<^^^-rsi8&iE:^?|^:t^<?)©^^^2 t . 

^^&U2 ±izmm^^xn:}o\^<^m^^^iii'r& xmm^-ty^^m^-r^ xh&gmr 
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[0 0 5 9] 
[0 0 6 0] 

^iilibXmGMRm^^ 1 ~ 5 ARV'YmGMRm^e 1 ~ 6 4 (i. 5V^JcTOi-@2a?' 

w-r&c 0 c r p tm<Dm.M^m^i^<D«^jEism^<7)mm7^^h^j:^7'kxm^m^3 2.32 
tizxy}mm,^fi. ^fitbm^i^^n^m^3 iRv^:^xm^m3 2. 3 2^ti^^iti<DM. 

[0 0 6 1 ] 

^<7^m^mtfLm^m'f-3 ^<DMm:^i^-A^iS:m-r:h:sM^u2<7)MK^^ni^m^^fi 
Tv><i>o tfz. 7icA«sM3 2> 3 2'b. ^<o&mij\anbmm-r^^^mm2<DMi^^^fT 

\im^mi'3 \a^\dy Ym<r>m\'c<o^%k.Mxm'B^3 2. 3 2<r)m^'c(on%h\tA 5° 

[0 0 6 2] 

*<7)X$lliGMR^^ 111-11 4:5.y^Y$4GMR^d^l 2 1 ~ 1 2 4 cOv^ t: >'/s;vrM 
1 3 1 i:^< |W|— <7)fl|3!t-e$)&:*^^. d^-Cfi. |^jtO##ffllcoi/iT(iia?|$:^^lil&-r'2> 

O 

[0 0 6 3] 

C:tl^X||llGMR^^^5 1-5 4S.i^'Y#GMR^^6 1-64 \z.^\^>X\t. ^^mjm 
*^^3 1 <7>V:> K©PD<^)g||li:^lR]<t> 7lcAMM3 2<^:5llli:;^lRl>6^'-|j:r^ J: 9 

ICMLT4 5° M^LTV>^<7)-e. a^^*;L^:^^^^ 3 K?)^^ P D<^«'ft:<7):^|q] t 
, 7lcXa^ll3 2<7)mbco:^|«rit<7)^-r:^IJKJi4 5" t^&So 
[0 0 6 4] 

c:c?)a^-b>-9- 5 0 <7)iJjt:^fet3ot>Tt5i'?g-r^o 

±ie(7?fia^-t>-9- 1 tina. ;S:^?i^(755^*'7;^±jc, 7jcAa;5iK3 2, 3 2 

[0 0 6 5] 

^v>-c. la 1 3 Jc;^-r J: ^ ic, |§pfB*«g:^Bt»toMii?L4 3>0S4 5° S-^^i-J: 9 

i^^^^Bfe? tL7tg:^?|^(7)» 1 <7)^Jg7'V- h 6 7 ^Sp^t. i<7)^ 1 c^^Mt'V- h 
6 7<^#Rii?L4 3 ic, if B?l^^ic*«l:ii?L 4 3 <!: liI&|W|3^;t^oit:^#;j^07^X«555^^'^-g> 
#a5 6 8 , 6 8. -^gr. 6 8 co±SM>6^^ 1 <^^J1 l^- h 6 7<^^ffitcTO 

ic^Sr^i^tc, :a^o, Pig-r^^«S6 8 |WI±<^S'|4){)S^j&;& J: 9 ir, JfA-^^o 
^<om. % 1 h 6 7 «rflX»9*&o itlic ct »9 . 6 8 > 6 8 ^ -J&^^^T 

& O 

[0 0 6 6] 

:^v>-c% ^ 1 <7>*ifeBiii:i5iM> »i<7>^Ji-/v- h 6 7 h.mn~m^<Dm \ <7^mwa% 
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[0 0 6 7 J 

-Fe) ^m^6 8<Dnw^m^KMm-r^MMiL^m^mMm.^ 

[0 0 6 81 

Vi/^ .y hTU'-r t LTti^ l.^<D^^%-y Yrv^<r>%^ TIBl«:^>f-i> J: d =S:^>«''3j^ 

nil 4 (a) l£^i-ct 9 t^. Si l<^g® 7 1 a l^, ^-f 7 

8<7>i|iii:lil&|W|— i: L. ^^c. > i5^y - 7 2 Oflii t ^ B&l^— i i> o Cltt<^c7) 

g|7 3<?)MRlJi. ±^<7)Vi5^^'y hTl^-Y tl^fil, 5^*«2<7)*fAM<7>:g^;<^ 1 /2 i: 

[0 0 6 9] 

ig 1 4 (b) {c^-r J: -5 ci*t^<7)rt 7 3#>5'J'. #«^6 8 m^^n^ 
6 8 > 6 8 (Om^ii^^-^Ji^ J: 9 t'JfA-TSo <r ^J^^^ ^^ISSS 6 8 . 6 8 . —<7)|i'f^ 
{i. HI 5 tC/Tcf J: 9 Si ^^7 1 (O^Ml 1 aiB-CN. S. N> —h^-S.\z.^W^ 
fife "ixTJi J^o-Cv^-So 

[0 0 7 0] 

do-^^r^y hT^>f-c(4. my)^^mmi^e e 8oHiiifi> :B^*«2<7>*i-^ii<^ 

ft^O 1 /2 t tLTv^^c7)-e. 4 1 ilcmabrtJ^-^. d 1 6 tc^-f 

1 o<7)«S6 8 1 o(7)-tr;w (^^X^l-e49'i!l?tt;2>S^«2 t '^^^HM) 7 
5 0^^^±tC'^^?-^<i> itttcg|^-r^#a©6 8. 6 8 
<?)|S:gJC*S-b;i«'7 5<Dmm^'&iU-r^^t t^j::bo 
[0 0 7 1 ] 

(2) Ml^c^lwic^as^sv^nTOi^SfiSb/tvi^^-y hrv^ 
lai 7 (a) K^-rX 4 2 Tn^ (N i -F e-^^) ^«7 7<7)^® (-*®) 7 

7ai3. ^'^->>i5^V- 7 2 $-fflv^TW^^m<7)?t7 3 ^ tL f> <?j^ 7 3 <?) 

ipSfi. ^«F^tL;i>#aS6 8<^iIiSi:lil&[W|-i:-r;i,o ttz. itL^<7)jt7 3<7)MPilti> 

:^v>-c> 0 17 (b) ii^-r<t 9 :Lfih<r>m7 s^^K. mm^e 8 «r. m*)^^m 

a^6 8. 6 8 (Dmn-A^mci^^^^^Knx-r^o :L<^m^. mm^ 6 s . 6 8.—(d 

Mt^fi. m 1 8 ic^-Tct 9 IC, 4 2Ta^^;fe7 7(^gB7 7 affl-^, "B^Jxff. 
[0 0 7 2] 

^li-efi. 1 8 i^^-TJ: 9 ^^-r^»ffi5 68. 68c7)W(^42 T ^^^n ^ iJfrc^ 
®t4S*<)0(7)T% 6 8 . 6 8 . —;i)^'N. Cltlf><7)M<?) 4 2 Tn>f 1 1/^ 9 i 9 
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^■^■^if±. MM 7 7a±<7)— :^fS] (1211 8 4^. ;fc:&:^lR]) t^v&o-c, N^ S. N> - 
[0 0 7 3 ] 

i^v^^^^y hTU4x-ii. m^-^dwm^ 6 8. 6 scommii. ^^&m2<DM:^m<o 

S?tc#H/^<t ?tiTv^*<D-C% :^i^^^^:^''v:^4 l±KmW.Lfzm^. mi9K^-t 

6 8 t<Dmm^ 2m^-r^m.^7 6. 7 eK-wc-r^^t t^j:^o ^iih<7)m^7 6. ? 

[0 0 7 4 ] 

112 0 IC^ri: -9 #ffi8^6 8 ^ 6 8. il^rs#a;5 6 8. 6 8 <^)MjlSS<^®tt 

:;^^SV>tcM^*<J: 9 53^:<r9X4 1±K. ^<0-iB.KM VX 4 5" mmLfz^mxm 

[0 0 7 5] 

-e^T^m, 4 1 f:^u- h^mi^Mcxm^Lfzt m^'Pkx. 2 5 or- 2 

8 0 x:x4mmmfi!km-r^o 

^flizX 19 > XiaiGMR^^^S 1 ~ 5 4;^i>'Y$4GMR^^6 1 ~ 6 4 #^ <7)a^^iiL^ 
WaJK:^iejF 2 fi> 13 2 i<^;jtt-'&;Bo 

[0 0 7 6] 

^^\i^X. 112 2 H^-r J: d ^ 1 <y h r t [^#<^^fie 

^^-e<±, mi<D^Wmtmm.. m<7)^ifXfStc ct ^9^flJ?tL:5,^f^^;K2<?>Eg|ffl^:l^ 
P^g-r^7lcXa5>T-4 5(7);^'|4>{)S5:v>lc^:^^ J: 9 ic, fkX^'^W 4 5> 4 5> -T&^SfiS 

;?tL-i>c7)-e, -:S-<?)7jciXa^&>T- 4 5 (N;fe) 55^^. 'fife:&<^7jcXa5>T-4 5 (S®) HfSj^a^ 

[0 0 7 7] 

ci<^j:^iiL-c> M^ffi^ji:^:^:^^- 3 1 ^scoy; -eF<^^>!]M'fb:s.o^'7iciJ>.MS)il3 

[0 0 7 8] 

r^3<7)*ifeMj 
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[0 0 7 9 1 

mm^^'s^i)K mi<7)^mj^mtmm. m^<7)\ai^i}mc^j:<Dx. ^mm^^if^^yt 

[0 0 8 01 

8 1 56^^2 o^jfe?^ig<7)a^-{r>^ 5 0 tm^^M. B 2 <D^mmM<Dm^-ty-^ 

5 0t^*4, X||liGMR^^=-5 1 > 5 2 $-5^^^^ 2 ±<7)X$|lift^fpI<7)— ia<7)<f ^^i£#t:: 
SV>lC^^Ttc;5:;i> J: 9 t^SeSL, Y|4GMR^^6 3, 6 4 S':^^*^ 2 ±<7) Y#^:;i5-|Rl 

■9-8 l-e{±. X|ftGMR^^5 1, 5 2:^a^Y||llGMR^^6 3 . 6 4 Km^^^fz^^ 
\^^fzibiZ, :LilhXmGURmi^5 1. 5 2:!^0'~Y$lllGMR^^6 3, 6 4 ^;i5^^;K2 

±<D^^^iz^ :L<^:G^Mm2<o-'iaiiMLX4 5" m^LxmWLfzM.x;$>:ho 

[0 0 8 1 ] 

^r^f oi^i-, 4 1 ^m^^Kx. 2 5 ot;~2 8 ovx4mmmii!km-r:ht t 

'bH. X«iGMR^^5 1, 5 2;5.?>'Y*lllGMR^^6 3, 6 4 tc^pff i::«B#*epiJD-r*t 
ffJ: v>o -t^^ib. m2 4 K^'rJ:^ X$|liGMR^T-5 1 , 5 2:5lt;fY#GMR^^^ 

6 3 , 6 4 izB\^^-^^om^&r-^^h^±^\ai7!,^^ ij\^<^mmij^~m^mwi:^m-r^(Di!}^ 

do 

[0 0 8 2] 

LT, X||liGMR^T-5 1-5 4 ;S.afYll&GMR^-?6 1-6 4#^<?)M^^^ 

^&^^^3 i<7)-7';-^Fo45[jM<b:s.?/7iciXa^ffli3 2(7)*a^tf ? i tj&^'T-^. 
jni^i:^^-? 3 i<D\^y vm p Dj^D'vic^asiM 3 2 ? tlTta^-tr 7 1 ^f^i^i- 

[0 0 8 3] 

mF<DXmmm^mF lRZfYmm}^1o\aiF 2it. m2 5<7)mKr'j:&o 
[0 0 8 4] 

m 5 <7)i^»iBj 

^^mMW.xn. 7^cXMii3 2<7:)mm^n^mK. -^^^y vru^ ^m\^>'f. 
mmm<r)xmt^<mmK. -m^j:mw^mM-ti>^^m^. ±m<om4<^^mBmt^ 



(17) 



JP 2004-193540 A 2004.7.8 



[0 0 8 5] 

4 1 <0iaicy&^ X$|!|GMR^^5 K 5 2 YlftGMR^^^ 6 3 > 6 4 tcov^ 
[0 0 8 6] 

-7 >; -gF<7)>iffigi5f±. z<7)7%^m^m3 2<Dmmcom^ tmc\^^x-^m^\:^i^^ 
m&^^'s^i)^. rnKD^mmmtmrn. m^<Dm^^mc^j:<Dx. ?mwK^ifi>:^y-{i 

[0 0 8 7] 

xm4<n>^wmm<Dm%'ty^7 1^, %mnb t\.x^b<r>%mrm<Dm%'ty^^^ 

[0 0 8 8] 
t^l] 



(18) 



3P 2004-193540 A 2004.7.8 



in 


m 


0.90 


0.036 




0.0015 


0.17 






m 
c3 


00 
CM 
O 

c5 




CO 










o 
Q 
o 


c5 


CO 


i 


00 


CM 

o 




VO 

CO 

o 
o 

<5 


CM 


C\J 

niL/ 


m 

m 


o 


a\ 
to 
o 

CD 


CO 


% 

o 

CD 


CM 
C\ 

c3 


m 


I 


CD 

• 


VO 
CO 

c5 


CM 


g 
c5 


IT) 

c> 


1m 
















1 




CO 
OD 
CvJ 

c5 


00 


00 

o 
c5 


in 
c5 




ii 
111 




CM 
CO 

o 

c> 


CNJ 


1 


1 








> 










H 


'a? 
O 

m 


n 

G 
tj 

S 
o 

2, 


nun 
U\ 

IJ 

tea 


\ 
> 
3 


ii 

\ J 

G 

!£{ 
19 



30 



40 



[0 0 8 9] 

1 ~ 5 tci3V>T{i. |J£*^Ji:jt«S!UT 1 GOO e t&0^;tf^<7):t 7 -fe h^l&s&Vh^i 



a9) 



3P 2004-193540 A 2004.7.8 



[0 0 9 0] 
[0 0 9 1 ] 

. iit-^«B##'l4«rlRi±$-fr*:!: t7&«-e§«.o 

[0 0 9 2] 
[0 0 9 3] 

[0 0 9 4] 

i9^TV^. tfriB7icXM:5fli<7)^afi^ p^-r^7ic^«;5>tipi±<7)^'r4:*^M'i-i.^ii^«^<7)7jc 

^«^^;!l:^*^(7)-7 -®c7)^^<bS?>*ttriB7lcA«S)li<o*a^^l,tcirT^ ^ti}^X^^ 
o L/^;i)>'oT. flfrfBa^M^;L^*:^#d^<^«<k<JD|p]§ tmiE7lciJ(.«5IIR(^«'fbc7>fn^ 

[0 0 9 5] 

tfrfB*«f*i<7)-b;K7)^>|-^^:^ip|ic-^-r;& i ^ tc-HtriBS«=Sre2S ^S^^ini^-T-s. ^ 
tm;i9^f</>^ HtriB7lcXM5M<7)*a{±^ a#<7)lRl§:;&«t(rfBS'Krt<7)-fe;K^^>f^i^:)^fR|t:: 

%aM'fb^ia^t(riB;^^asmc7)»a*#^ic^f ^t>6^'-r^^o L/tj&^oT. MiBa^^fct 



(20) 



3P 2004-193540 A 2004.7.8 



& o 

[115] ^^m<^m 1 <o^mMm<Dm^±>^<Dm&:^\^^^-t^mmx^i>o 
[me] ^^m(Dm i<D^mMm<7ym^-ty^<Dm^^m'S:^-rMmmx$>:ho 

]^-( <7>m:M-:^m^^-rmmmx^^o 

hTU4<D^m:^m^^-r^nmx$,^o 

mi 6] ^mM<^m2<7)^mMM<Dm^-ty^<7)mti^mi^xm\^>ibfi&^Bifi<D'^^ 

mi 7] ^mM<7)m2<7)^mmM<Dm^-ty^<7>m7kiomKxm\^^i^fii>m<D^m'm<o 
^^^y hTU4<Dm:7&:^m'k^-rmmx^^o 

[12 1 8] ^^m<Dm2<D^mmM<^m^-ty'ir<7)mm.^mKxm\^>hti^^<7)^=BM<D 

mi 9] ^^m<^m2<^nmmM<Dm^-ty^(DmTk:^mKxm\^^hti&m<^^mm<o 
-^if^y hrv-(t:a^m^t<D^m.mm^7r^-t^mmx^:bo 
[112 0] ^^m<r)m2<D%mr^m<Dm.^'ty^<Dmm.-^m'k^-r^mmx:^i>o 

[02 1] *^^CO|^2<7)*jfe?^i^Offi^-b>-^?-<7)^Jg^|n]^Jr^-r^®|l-eife&o 

[112 2] :^^m<r)m2<D^mr^m<Dm%'ty^<Dm.iti3m'k^-rimmx^:i>^ 
[112 3] :^%m<DmA<7y^m'^m<om^'ty^^^-r^mmx^^^ 

[112 5] ^^m<r)mA(7)^mr^m<Dm,^'ty^<Dm^-)o]p\^^-t^mmx:$,^o 

[112 6] *^§g^#:d%tcJi^L7t GMR^^Srfflv^/tziliiKTja^-lr^^^gr^^^ffill 

[112 7] — $ili(7)a^-fe>'+(-<7)GMR^^^^-f^BBIl-e^)So 
[112 8] 112 7<7)A-A^JCr&9 »fBllT*^;i>o 

[0 2 9] GMR^^cT);^ e>/^^;^•7*)^co«Jt^^i-»flPll■e^*o 

[113 0] GMR^^O«^#teS-^i-|l-t?^«>o 

[113 1] xiilnsj^-ir>^(^-;^'; ^7f-*®^$-^-r:^o ^7:^ll-e;g)*o 

[n 3 2 ] x$lln8S^^:: >^j-(7)a^#'l*^^-r n-e*^ o 

[113 3] Y««^-fe^^-9-<7)^'; '^'f-'i^i^^^-r-rn-^^iix-^^o 

[113 4] Y$Sffi!^-b>"ij-(75a^#'l4^^-r[l-e^So 

[113 5] -*lllcO«K-tr>'^<o#jt:^&Hffli/>^tt;&:535;(f7>^±t^GMR^^M$-^j|^ 
[113 7] 113 6C0B -Bji^tc^9 ifffiH-e^^&o 

[113 8] :=^m<r>m%'^y^<r>WTk-)5m^is\^^xm\^^hfi^mm^%if^7.yv~ 



(21) 



JP 2004-193540 A 2004.7.8 



O 

[134 0] :6^:^'^:^t^u- V ^m^Mc-^m&LfzmM^^rmmmx-^^o 

[1114 21 -m(r>m^-ty^<omit:)ym<D-'xm<^mnm^i:mit-r^:^m'tm-r^mm 

2•••:5^^«^ 1 1 ~ 1 4-XltGMR^^^. 2 1 ~ 2 4 -YililbGMR 

AA-'^m-^V-y. 4 5 •"7lc^a5>T-> 5 O-a^-fe^-^-. 5 1~5 4-XWGMR^ 

6 1 ~ 6 4-Y#GMR^-1^. 6 7 -^Jg 1^- h > 6 8-#M5. 7 1 ••• S i 
^ 7 3-?1l. 7 5--lr;i'. 7 7 — 4 2 TOW'^«. 8 1 -SS^-t >-9-o 




(23) 



JP 2004-193540 A 2004.7.8 



mi 2] mi4] 




68 68 



[11116] [018] 




(243 



3P 2004-193540 A 2004.7.8 



[02 0] 




[1112 1] 



xt 



51- 




Yl 



50 



F2- 




52 



62 



Fl 



54^ 



64 



63 



X2 



-53 



[02 2] 



45- 



5K 



45 — 



32 



61 



> 32 
32 62 



'52 



-32 



^45 



^53 



N 




S 





-w45 



[02 3] 



32 6» V 32 




[[12 5] 



61 



XI 



F2^ 



.81 



-62 



51 52 

^^^^ 




54 



63 64 



Y2 



[02 6] 



X2 




(25) 



3P 2004-193540 A 2004.7.8 



2 7] 



132, 



L. 



131 



111 

J 



V^ZZZZZZZZZZIZZL 



-132 



2 8] 




2 91 



[IEI3 0] 



-; 


Ti 












< 


PtMn 


'->w.l31e 






CoFe 




-: 


Cu 






CoFe 








NlFe 


--^131b 






CoZrNb 


--^1318^ 
















-^102 






[SSI] 



114- 



I 1 



—111 



112- 



3 2] 



1 I 
I 



—113 




-60 -50 -40 -30 -20* -10 0 10 ^20 30 40 SO SO 



[12 3 3 1 



Vyin* 



124- 



122- 



I I 



- 1 I 



7 



— 121 



—123 



Vyin 



[133 4] 



s 

Vyom 





tov^ 

100 

N; 






-60 
-100 
-ISC 







-60 -SO HO -30 -20 -10 



0 10 20 30 



40 50 60 



(26) 



JP 2004-193540 A 2004.7.8 




142 



ii iiIp mer 
9 1^ n(n Hp MM BZI 



^ 0^ a( 



r 

zl 



142 



[IEI3 6] 



L. 




[IlSEIEIfDEICilElSlfS} [E-S;?-^^^ 
1I}{I]{H1[130[U[N1113(H3I1) ®^ 
III{E3[1][N)ID(H1II][H1[I1(H1EI1 
(B)[1][E[1]IHI{I)IN](I1[H]I13[^ 
[Il{El[I}lN}(DIS)[I]EllI][H3(I] 
(SmiEllIllSlillHJIIllSllllCH) 

II][NII1}(N][I]IHII1I[E]II][N]ID 



rl -3 



J 



[H 3 7 ] 




143 143 143 



rl — 



[133 8] 



152 



152 



152 



o 

0»J 



P«Q P'tI 
P=D P^ 
P"!! P^ 
P«D P-tJ 



P'tJ 



O 

P*T] 

o 
o 

I P"tl 



P«tJ P^ 

(LeO 

I P'=D 

P=9 F=iJ 

P^ P^ 

P«t1 P*i1 

P'tJ P=tD 



PiJ p«^ 
P*i) P^iJ 
P^tJ P*tI 

P'U P^Tl 

P*t} P*tJ 

p*t3 p^a 
153 



P-Tl P-T) 

P'tJ P*? 
P'lJ P-tJ 
P=^ P'tJ 
P*ll P^t) 

P^ P*T) 

PT P=3 



p-a 



P'll 



p^ 

P^Tl 



151 



152 



zl — ►x 
[1113 9] 

2 145 

y1 



151 



4 0] 



155 



141 



rii4 1 1 




(28) 



3P 2004-193540 



(72)^§B^ SI* 

F ii — A C##) 2C017 AAIO AD55 



